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Reference 4 (translation of claims) : 

JP Patent Application Disclosure No. 6-087609 - March 29, 1994 
Application No. 4-160358 - May 27, 1992 
Applicant: Nippon Aerosil K.K., Tokyo, JP 

Title: Fine silicon dioxide powder for resin filling material 
Claims : 

1. Method for the preparation of a fine silicon dioxide powder, 
characterized by hydrophobizing fine dilicon dioxide powder, 
which was obtained through flame hydrolysis of halogenated 
silane, using organic silicon compound and then mechanically 
crushing the same. 

2. Method according to Claim 1, wherein the fine silicon dioxide 
power obtained through flame hydrolysis of halogenated silane 
is mechanically crushed to a specific surface area of 80m 2 /q 
to 180m 2 /q and a bulk specific gravity of 80q/l to 300q/l after 
the hydriophobic treatment using organic silicon compound. 



Y esp@cenet - Document Bibliography and Abstract 



2003/09/01 14:47pm 



SILICON DIOXIDE FINE POWDER FOR RESIN FILLING MATERIAL 



Requested Patent: □ JP6087609 
Application Number: JP1 99201 60358 19920527 
Priority Number(s): 

IPC Classification: C01 B33/1 8; C01 B1 3/32; C08K3/26 

EC Classification: 

Equivalents: JP3291588B2 



PURPOSE:To prevent a silicon dioxide fine powder from becoming cloudy at the time of mixing with a 
resin and to obtain a low torque value by giving hydrophobic treatment to silicon dioxide fine powder 
obtained by flame hydrolysis of halogenated silane by an organic silicon compound before 
mechanically crushing. 

CONSTlTUTION:Gaseous silicon tetrachloride is passed through the flame of oxygen and hydrogen and 
given hydrolysis under high temperatures to obtain fine powder is silicon dioxide. An organic silicon 
compound for hydrophobic treatment is that which is combined with hydroxide groups of the surface 
of the silicon dioxide fine powder to block them and in itself has hydrophobic groups. For example, it 
is hexamethyldisilazane. Its used quantity is 0.5-40wt.% of the raw material, silicon dioxide fine 
powder. Reaction conditions of the hydrophobic treatment are not specially limited, but both the 
compounds are mixed in an atmosphere of inert gas and kept at 60-350 deg.C for 1 Omin to 4hr before 
the mixture is dried to remove unreacted substances and by-products. After hydrophobic treatment, 
the product is pulverized by a ball mill, etc., to obtain powder of 80-1 80m<2>/g specific surface 
area, 80-300g/l bulk density and <=1 Okg. cm torque reference after resin filling. 
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(57) [Abstract] 
[Constitution] 

With silicon dioxide fine powder for resin filler, standard 
torque after being filled being 10 Kg * cm or less in resin, 
silicon dioxide fine powder 0 which maintains transparency 
of resin 

[Effect(s)] 

This silicon dioxide fine powder when mixing to resin, causes 
clouding, torque whereis not , at same time is low can be 
acquired. 



Page 2 Paterra Instant MT Machine Translation 



JP1994087609A 
Claims 



[If** 2] 

/\n y><bv^>CD^2ii*07K»Slc<fco-a#fc 
-i«ba*«»*«««aj|Mb«*l=J:oT 
»*<b«ia Lfc& IC, J±SS« 80m 2 /g~180m 2 
/g.*tt« 80g/l ~300g/l IZ^«^lCf»{*-r£ 

i a>*a „ 

Specification 
[0001] 

*« w fa % am ir^jp u=m it.m 



[0002] 

. fit* % =K1b£*»* *<fttt»J£ L 
"OBI* e>*lTl* & 0 

B»offl«i\»*o:ifa)ja[^&.«<b«rcDh;u^ 

fflttg? £ /3t(S< la* 10Kg- cm 

mu LTtf«E»* StfiE «ft#T T% 10Kg- 
cm JUT <Bh JU* ft £ft «0> f ±H U* . 

[0003] 

*C T*.ft3fe % -&<bSifit»;fc£JtS®« 
80m 2 /g~180m 2 /g,ii?£tm80g/l~300g/l l^$ffl 
<b U fr-SBMcfl: Tfi:il=<fc MBHl^tt&ft 



1994-3-29 



[Claim(s)] 
[Claim 1] 

silicon dioxide fine powder which is acquired with flame 
hydrolysis of halosilane with organosilicon compound 
hydrophobic treatment after doing, is pulverized in 
mechanical manufacturing method 0 of the silicon dioxide 
fine powder which is made feature 

[Claim 2] 

silicon dioxide fine powder which is acquired with flame 
hydrolysis of halosilane with organosilicon compound 
hydrophobic treatment after doing, method 0 of Claim 1 
which in specific surface area 80m 2 /g~l 80m 2 /g * bulk 
specific gravity 80 g/1 -300 g/1 ispulverized in mechanical 

[Description of the Invention] 
[0001] 

[Field of Industrial Application] 

this invention, occasion where it adds to various resin 
composition, does notimpair transparency of resin, 
hydrophobicizing which at same time canmaintain torque 
before hardening low regards manufacturing method of 
silicon dioxide fine powder which is done. 

[0002] 

After hardening when filler is added to resin in order to 
granthigh intensity characteristic in various resin composition 
which are used as room temperature curing type elastomer * 
adhesive * or high temperature vulcanization type silicone 
rubber etc, is many, until recently, silicon dioxide powder is 
used as the filler. 

On one hand, as for these resin composition, from ease of 
handling or other point at time of molding time and 
formation, torque before hardening is low as much aspossible, 
they are 10 Kg * cm or less concretely, it is sought . 

However, when becomes generally addition quantity of filler 
many, when the torque of resin becomes high, conventional 
silicon dioxide powder uses, this adding 40 parts by weight 
extent,under condition which achieves necessary strength, as 
for obtaining torque of 10 Kg * cm or less it is difficult. 

[0003] 

But then, until recently, silicon dioxide powder narrowing is 
done in specific surface area 80m 2 /g~l 80m 2 /g * bulk 
specific gravity 80 g/1 -300 g/1 .attempt which obtains low 
torque at same time by hydrophobicizing doing has done, 
because agglomerate is mainly included in conventional 
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[0005] 

t£3fe ,Jta®H 80m 2 /g~180m 2 /g.SfJtfi 80g/l 
~300g/l fl)B|[*<b*llfc^ttfta*«»*tt. 
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«w«t-r«^iMba**»*a)«a*3**« 

[0007] 

* i#f$^Ba 47-46274 #(7)gi>£ l-cfc oTgtit $ 

♦tfc=iwba*»3fess3.- 



above-mentioned silicon dioxide powder , when this it is 
filled in resin, there is a problem which impairs transparency 
of resin. 

As one example, when adding conventional silicon dioxide 
powder fine powder 40 parts by weight to silicon oil 100 parts 
by weight, torque is 8 Kg * cm, but resin clouding does 
because agglomerate is mainlyincluded and transparency is 
impaired. 

As for this agglomerate, fine particle of silicon dioxide 
cohering, with coarse particle of white of particle diameter 
approximately 1 mm extent which it occurs, addingto resin, 
agitating mixing to mechanical, it does not disperse. 

[0004] 

{problem for solving of invention} this invention, being 
something which solves conventional above-mentioned 
problem, occasion where it is added to resin, does not impair 
transparency of resin, furthermore hydrophobicizing which 
gives low torque manufacturing method of silicon dioxide 
fine powder which is done is offered makes objective. 

[0005] 

Until recently, hydrophobicizing of specific surface area 80m 2 
/g~180m 2 /g . bulk specific gravity 80 g/1 -300 g/l silicon 
dioxide which is acquiredwith flame hydrolysis of halosilane 
with hydrophobicizing agent of organosilicon compound it 
pulverizes silicon dioxide fine powder which is done, in 
mechanical, or after pulverizing said silicon dioxide in 
mechanical, hydrophobic treatment it does and is produced. 

As for these inventors, as for agglomerate which is contained 
in conventional silicon dioxide powder,pulverizing said 
powder in mechanical, when making fine particles doing, it 
occurs,excessive mechanical milling force joins to powder 
where flow property is bad it is a cause, if you discover and 
hydrophobic treatment after doing silicon dioxide powder,you 
pulverize, it acquired knowledge which can acquire fine 
particle of silicon dioxide where agglomerate is little. 

[0006] 

According to {Means of Solution: Constitution of Invention 
of problem } this invention, hydrophobic treatment after 
doing, pulverizes silicon dioxide fine powder which is 
acquired with flame hydrolysis of halosilane manufacturing 
method of silicon dioxide fine powder which is made feature 
is offered to mechanical with organosilicon compound . 

[0007] 

silicon dioxide powder which it occurs with flame hydrolysis 
of halosilane which is usedfor this invention is silicon dioxide 
powder which is produced with production method of the for 
example Japan Examined Patent Publication Sho 47-46274 
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[0010] 



number. 

As for this production method, silicon tetrachloride gas it 
leads in flame of oxygen and hydrogen, with method which 
hydrolysis is done, fine particle of the silicon dioxide is 
acquired under high temperature. 

[0008] 

hydrophobic treatment of above-mentioned silicon dioxide 
does with hydrophobic treatment method of thiskind which is 
done until recently, it is possible , if also the organosilicon 
compound which is used generally is something which it uses 
as hydrophobicizing agent,it is good. 

Connecting in hydroxy group some shape of silicon dioxide 
powder surface, this capped chain it does hydrophobicizing 
agent which is used generally, with compound where at 
sametime itself has hydrophobic group, as for being utilized, 
with silane coupling agent * silylation etc which possesses 
hydrophobic group, concretely, it can use for ideal the for 
example hexamethyl disilazane * hexamethyl disiloxane * 
trimethyl silanol * dimethyl silane ethoxide * trimethyl 
silane methoxide or other organosiloxane and 
organopolysiloxane etc. 

[0009] 

amount used of above-mentioned organosilicon compound 
which is used as hydrophobicizing agent especially is not 
limited. In regard to utility, 0.5 - 40 weight% are desirable 
vis-a-vis silicon dioxide fine powder of starting material. 

When amount used is less than 0.5 weight%, effect of 
hydrophobicizing is low, inaddition amount used exceeding 
40 weight%, as for effect of hydrophobicizing isnot a large 
difference. 

In addition, either reaction condition of hydrophobic 
treatment especially is not limited. Ideally, under inert gas 
atmosphere it mixes above-mentioned organosilicon 
compound to the silicon dioxide powder with temperature 
range of 60 deg C-350 deg C and 10 min~4 hours after 
keeping, it dries,according to method which removes 
unreacted matter and by-product it isgood. 

oxidation of hydrophobicizing agent is prevented 
hydrophobicizing reaction line t> by doing under inert gas 
atmosphere. 

When reaction temperature when it is low in comparison with 
60 deg C hydrophobicizing reaction not to advance to fully, it 
is high in addition in comparison with350 deg C, because 
hydrophobicizing agent does thermal decomposition, it is not 
desirable. 

[0010] 
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[0013] 



Until hydrophobic treatment after doing silicon dioxide 
powder of starting material, it becomes the specific surface 
area 80m 2 /g~180m 2 /g . bulk specific gravity 80 g/1 -300 
g/1 , it pulverizes in mechanical. 

mechanical milling means can use conventional mill such as 
ball mill * conical mill * tower mill . 

In addition, white mortar or other way it is good pulverizing 
making use of the grinding force. 

Either milling condition especially is not limited. 

When it pulverizes as one example, making use of 
conventional ball mill, if with the rotation rate of 10 - 200 
rpm , 5 min~8-hour it agitates, it is good. 

Furthermore, when specific surface area and bulk specific 
gravity are above-mentioned out of range, when this silicon 
dioxide powder is added to resin, torque beforehardening 
resin becomes 10 Kg * cm or greater. 

[0011] 

fine powder of silicon dioxide where agglomerate is little 
hydrophobic treatment after doing silicon dioxide powder of 
starting material, by pulverizing, is acquired. 

Furthermore, when it does mechanical pulverizing process 
simultaneously with hydrophobic treatment,after mechanical 
pulverizing when it adds to resin, in comparison with method 
which hydrophobic treatment is done, extent of clouding of 
resin is little, but it is a insufficient still in point which 
maintains the transparency. 

As for this agglomerate occurs because silicon dioxide 
powder is pulverized to the mechanical with step where 
hydrophobic treatment is not done in fully asstill, is thought 
that is, because agglomerate of quantity of the extent which 
produces effect on transparency is included. 

[0012] 

[Effects of the Invention] 

silicon dioxide fine powder which is acquired with 
manufacturing method of this invention when mixing to resin, 
causes clouding, torque where is not , at thesame time is low 
can be acquired. 

As one example, when said silicon dioxide fine powder 40 
parts by weight is mixed to silicone oil 100 parts by weight, 
transparent resin composition of torque 8 Kg * cm is 
acquired. 

[0013] 

[Working Example(s) and Comparative Example(s)] 
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Below, this invention is explained concretely on basis of 
Working Example,but Working Example below is not 
something which limits this invention. 

[0014] 

Working Example 1 

hydrolysis doing silicon tetrachloride in acid hydrogen flame, 
silicon dioxide powder which it acquires (Nippon Aerosil Co. 
Ltd. (DB 69-070-2188 ) supplied: tradename 
Aerosil200 )after mixing to 200 g including hexamethyl 
disilazane 13g , it did thermal processing withl50 deg C and 
hydrophobicizing of 211 g it acquired silicon dioxide powder 
which isdone. 

It loaded this silicon dioxide powder in ball mill of internal 
volume 400 liter, 2 hours pulverized andacquired fine powder 
of specific surface area 160m 2 /g % bulk specific gravity 240 
g/1. 

This silicon dioxide powder 4 0 part and transparent silicone 
oil (tradename KF96: 10000 cs ) inserting 100 parts in rotor 
mixer, mixture(60 rpm,30 deg C, 15 min ) it did, it measured 
torque of silicone oil making use of laboratory plastic mill 
(Toyo Seiki supplied ). 

torque was 8 Kg * cm. 

In addition silicone oil which mixes above-mentioned silicon 
dioxide powder did not do clouding and it was a transparent. 

[0015] 

Working Example 2 

Replacing to dioxide powder of Working Example 1, 
pulverizing process doing in same wayas Working Example 1 
making use of other silicon dioxide powder (Nippon Aerosil 
Co. Ltd. (DB 69-070-2188 ) supplied: tradename RY200 ) 
which hydrophobic treatment is done,it acquired silicon 
dioxide powder of specific surface area 105m 2 /g s bulk 
specific gravity 148 g/1 . 

Adding this powder to silicone oil with same condition, as 
Working Example 1 whenit measured torque, they were 5 Kg 
* cm. 

In addition silicone oil which mixes above-mentioned silicon 
dioxide powder did not do clouding and it was a transparent. 

[0016] 

Working Example 3 

hydrolysis doing silicon tetrachloride in acid hydrogen flame, 
silicon dioxide powder which it acquires (Nippon Aerosil Co. 
Ltd. (DB 69-070-2188 ) supplied: tradename 
Aerosil200 )after mixing to 200 g including trimethyl ethoxy 
silane 4 Kg, it did thermal processing with 150 deg C and it 
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acquired silicon dioxide powder which hydrophobicizing 
isdone. 

It loaded this silicon dioxide powder in ball mill of internal 
volume 400 liter, 2 hours pulverized andacquired fine powder 
of specific surface area 151m 2 /g * bulk specific gravity 86 
g/1. 

Adding this silicon dioxide powder to silicone oil with same 
condition, as Working Example 1 whenit measured torque, 
they were 9 Kg * cm. 

In addition silicone oil which mixes above-mentioned silicon 
dioxide powder did not do clouding and it was a transparent 

[0017] 

Comparative Example 1 

In treatment step of Working Example 3, preceding 
hydrophobic treatment, pulverizing silicon dioxide powder of 
starting material, after making bulk specific gravity 135 g/1 , 
other than doing hydrophobic treatment under temperature of 
180 deg C, treating in same way as Working Example 3, 
itacquired silicon dioxide powder of specific surface area 
140m 2 /g ^ bulk specific gravity 150 g/1 . 

Adding this powder to silicone oil with same condition, as 
Working Example 1 whenit measured torque, torque was 9 
Kg * cm, but silicone oil had done clouding. 

[0018] 

Comparative Example 2 

hydrolysis doing silicon tetrachloride in acid hydrogen flame, 
silicon dioxide powder which it acquires (Nippon Aerosil Co. 
Ltd. (DB 69-070-2188 ) supplied: tradename Aerosil200 )you 
inserted 20 Kg and trimethyl ethoxy silane 4 Kg in ball mill of 
the internal volume 400 liter, maintained at 70 deg C, with 60 
rpm 2 hours after turning,200 deg C , 2 hours you kept 
contents in nitrogen stream, volatilization removed unreacted 
matter and by-product 

hydrophobicizing which it acquires specific surface area of 
silicon dioxide powder which is done wasl 58 m 2 /g % bulk 
specific gravity 214 g/1 . 

Adding this powder to silicone oil with same condition, as 
Working Example 1 whenit measured torque, torque was 8 
Kg * cm, but silicone oil had done clouding. 
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With silicon dioxide fine powder for {Claim 1 } resin filler, 
standard torque after being filled being 10 Kg * cm or less in 
resin, silicon dioxide fine powder 0 which maintains 
transparency of resin 

With {Claim 2 } specific surface area 80-1 80m 2 /g . bulk 
specific gravity 80-300 g/1 , standard torque after being filled 
being 10 Kg * cm or less in the resin, silicon dioxide fine 
powder e of Claim 1 which maintains transparency of resin 

[Description of the Invention] 

[0001] 

{Industrial Area of Application } this invention, occasion 
where it adds to various resin composition, does notimpair 
transparency of resin, regards silicon dioxide fine powder for 
resin fullnesswhich at same time can maintain torque before 
hardening low. 

After hardening when filler is added to resin in order to 
granthigh intensity characteristic in various resin composition 
which are used as {0002} room temperature curing type 
elastomer* adhesive* or the high temperature vulcanization 
type silicone rubber etc, is many, until recently, silicon 
dioxide powder is used as filler. 

On one hand, as for these resin composition, from ease of 
handling or other point at time of molding time and 
formation, torque before hardening is low as much aspossible, 
they are 10 Kg * cm or less concretely, it is sought . 

However, when becomes generally addition quantity of filler 
many, when the torque of resin becomes high, conventional 
silicon dioxide powder uses, this adding 40 parts by weight 
extent,under condition which achieves necessary strength, as 
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for obtaining torque of 10 Kg * cm or less it is difficult 

{0003} There, until recently, silicon dioxide powder 
hydrophobicizing is done in specific surface area 
80m 2 /g~180m 2 /g^ bulk specific gravity 80-300 g/l,attempt 
which obtains low torque at same time byconsolidation doing 
has done, but because agglomerate is mainly includedin 
conventional above-mentioned silicon dioxide powder , when 
this it is filled in the resin, there is a problem which impairs 
transparency of resin. 

As one example, when adding conventional silicon dioxide 
powder fine powder 40 parts by weight to silicon oil 100 parts 
by weight, torque is 8 Kg * cm, but resin clouding does 
because agglomerate is mainlyincluded and transparency is 
impaired. 

As for this agglomerate, fine particle of silicon dioxide 
cohering, with coarse particle of white of particle diameter 
approximately 1 mm extent which it occurs, addingto resin, 
agitating mixing to mechanical, it does not disperse. 

[0004] 

{problem for solving of invention} this invention, being 
something which solves conventional above-mentioned 
problem, occasion where it is added to resin, does not impair 
transparency of resin, furthermore hydrophobicizing which 
gives low torque silicon dioxide fine powder for resin fullness 
which is done is offered makes objective. 

{0005} silicon dioxide which is acquired with flame 
hydrolysis of halosilane with the hydrophobicizing agent of 
organosilicon compound it pulverizes silicon dioxide fine 
powder which until recently, the hydrophobicizing of specific 
surface area 80~180m 2 /g % bulk specific gravity 80-300 g/1 is 
done, in mechanical, or after pulverizing the said silicon 
dioxide in mechanical, hydrophobic treatment it does and is 
produced. 

As for these inventors, as for agglomerate which is contained 
in conventional silicon dioxide powder,pulverizing said 
powder in mechanical, when making fine particles doing, it 
occurs,excessive mechanical milling force joins to powder 
where flow property is bad it is a cause, if you discover and 
hydrophobic treatment after doing silicon dioxide powder,you 
pulverize, be able to acquire fine particle of silicon dioxide 
where the agglomerate is little, as for this when it is filled in 
resin, transparency of resin was not impaired, knowledge 
whichfurthermore gives low torque and is possible was 
acquired. 

this invention solved conventional above-mentioned problem 
on basis of the this knowledge. 

[0006] 
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According to {Constitution of Invention } this invention 
silicon dioxide fine powder for resin fullness below isoffered. 

With silicon dioxide fine powder for (1) resin filler, standard 
torque after being filled being 10 Kg * cm or less in resin, 
silicon dioxide fine powder 0 which maintains transparency 
of resin 

With (2) specific surface area 80~180m 2 /g ^ bulk specific 
gravity 80-300 g/1 , standard torque after being filled being 10 
Kg * cm or less in the resin, silicon dioxide fine powder 0 of 
above-mentioned (1) which maintains transparency of resin 

[0007] 

silicon dioxide powder which is used for {exemplary 
explanation of invention} this invention being something 
which isacquired with flame hydrolysis of halosilane, is 
produced with production method of for example Japan 
Examined Patent Publication Sho 47-46274 number. 

As for this production method, silicon tetrachloride gas it 
leads in flame of oxygen and hydrogen, with method which 
hydrolysis is done, fine particle of the silicon dioxide is 
acquired under high temperature. 

silicon dioxide powder of {0008} this invention is something 
which hydrophobic treatment is done with organosilicon 
compound . 

method of hydrophobic treatment does with method which is 
done untilrecently, it is possible , if also organosilicon 
compound which is usedgenerally is something which it uses 
as hydrophobicizing agent, it is good. 

Connecting in hydroxy group some shape of silicon dioxide 
powder surface, this capped chain it does hydrophobicizing 
agent which is used generally, with compound where at 
sametime itself has hydrophobic group, as for being utilized, 
with silane coupling agent * silylation etc which possesses 
hydrophobic group, concretely, it can use for ideal the for 
example hexamethyl disilazane * hexamethyl disiloxane * 
trimethyl silanol * trimethyl silane ethoxide * trimethyl 
silane methoxide or other organosiloxane and 
organopolysiloxane etc. 

amount used of above-mentioned organosilicon compound 
which is used as {0009} hydrophobicizing agent especially is 
not limited. In regard to utility, 0.5-40 weight% are desirable 
vis-a-vis silicon dioxide fine powder of starting material. 

When amount used is less than 0.5 weight%, effect of 
hydrophobicizing is low, inaddition amount used exceeding 
40 weight%, as for effect of hydrophobicizing isnot a large 
difference. 

In addition, either reaction condition of hydrophobic 
treatment especially is not limited. Ideally, under inert gas 
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atmosphere it mixes above-mentioned organosilicon 
compound to the silicon dioxide powder with temperature 
range of 60 deg C-350 deg C and 10 min-4 hours after 
keeping, it dries,according to method which removes 
unreacted matter and by-product it isgood. 

oxidation of hydrophobicizing agent is prevented 
hydrophobicizing reaction line +5 by doing under inert gas 
atmosphere. 

When reaction humidity when it is low in comparison with 60 
deg C the hydrophobicizing reaction not to advance to fully, it 
is high in addition incomparison with 350 deg C, because 
hydrophobicizing agent does thermal decomposition, it is 
notdesirable. 

Until hydrophobic treatment after doing silicon dioxide 
powder of {0010} starting material, it becomes the specific 
surface area 80-1 80m 2 /g s bulk specific gravity 80-300 g/1, it 
pulverizes in mechanical. 

mechanical milling means can use conventional mill such as 
ball mill * conical mill % tower mill . 

In addition, white mortar or other way it is good pulverizing 
making use of the grinding force. 

Either milling condition especially is not limited. 

When it pulverizes as one example, making use of 
conventional ball mill, if with the rotation rate of 10 - 200 
rpm, 5 min~8-hour it agitates, it is good. 

Furthermore, when specific surface area and bulk specific 
gravity are above-mentioned out of range, when this silicon 
dioxide powder is added to resin, torque beforehardening 
resin becomes 10 Kg * cm or greater. 

fine powder of silicon dioxide where agglomerate is little 
hydrophobic treatment after doing silicon dioxide powder of 
{001 1} starting material, by pulverizing in mechanical, is 
acquired. 

Furthermore, when it does mechanical pulverizing process 
simultaneously with hydrophobic treatment,after mechanical 
pulverizing when it adds to resin, in comparison with method 
which hydrophobic treatment is done, extent of clouding of 
resin is little, but it is a insufficient still in point which 
maintains the transparency. 

As for this agglomerate occurs because silicon dioxide 
powder is pulverized to the mechanical with step where 
hydrophobic treatment is not done in fully asstill, is thought 
that is, because agglomerate of quantity of the extent which 
produces effect on transparency is included. 

[0012] 
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silicon dioxide fine powder of this invention which is 
acquired like above {Effect of Invention } when mixingto 
resin, causes clouding, torque where is not , at thesame time is 
low can be acquired. 

As one example, when said silicon dioxide fine powder 40 
parts by weight is mixed to silicone oil 100 parts by weight, 
transparent resin composition of torque 8 Kg * cm is 
acquired. 

Furthermore, when on convention of explanation, 40 parts by 
weight mixing the silicon dioxide fine powder in silicone oil 
100 parts by weight in this specification, torque is designated 
as standard torque. 

[0013] 

Below {Working Example and Comparative Example }, this 
invention is explained concretely on basis of the Working 
Example, but Working Example below is not something 
which limits this invention. 

{0014} Working Example 1 

hydrolysis doing silicon tetrachloride in acid hydrogen flame, 
silicon dioxide powder which it acquires (Nippon Aerosil Co. 
Ltd. (DB 69-070-2188 ) supplied: tradename 
Aerosil200 )after mixing to 200 g including hexamethyl 
disilazane 13g, it did thermal processing withlSO deg C and 
hydrophobicizing of 21 1 g it acquired silicon dioxide powder 
which isdone. 

It loaded this silicon dioxide powder in ball mill of internal 
volume 4 liter, 2 hours pulverized andacquired fine powder of 
specific surface area 160m 2 /g * bulk specific gravity 240 g/L 

This silicon dioxide powder 4 0 part and transparent silicone 
oil (tradename KF96: 10000 cs ) inserting 100 parts in rotor 
mixer, whenmixture (60 rpm,30 deg C, 15 min ) it did, it 
measured standard torque of silicone oil making use of 
laboratory plastic mill (Toyo Seiki supplied ), they were 8 Kg 
* cm. 

In addition silicone oil which mixes above-mentioned silicon 
dioxide powder did not do clouding and it was a transparent 

{0015} Working Example 2 

Replacing to dioxide powder of Working Example 1, 
pulverizing process doing in same wayas Working Example 1 
making use of other silicon dioxide powder (Nippon Aerosil 
Co. Ltd. (DB 69-070-2188 ) supplied: tradename RY200 ) 
which hydrophobic treatment is done,it acquired silicon 
dioxide powder of specific surface area 105m 2 /g * bulk 
specific gravity 148 g/L 

Adding this powder to silicone oil with same condition, as 
Working Example 1 whenit measured standard torque, they 
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were 5 Kg * cm. 

In addition silicone oil which mixes above-mentioned silicon 
dioxide powder did not do clouding and it was a transparent 

{00 16} Working Example 3 

hydrolysis doing silicon tetrachloride in acid hydrogen flame, 

silicon dioxide powder which it acquires (Nippon Aerosil Co. 

Ltd. (DB 69-070-2188 ) supplied: tradename 

Aerosil200 )after mixing to 200 g including trimethyl ethoxy 

silane 40 g, it did thermal processing with 150 deg C and it 

acquired silicon dioxide powder which hydrophobicizing 

isdone. 

It loaded this silicon dioxide powder in ball mill of internal 
volume 4 liter, 2 hours pulverized andacquired fine powder of 
specific surface area 15 lm 2 /g ^ bulk specific gravity 86 g/1. 

Adding this silicon dioxide powder to silicone oil with same 
condition, as Working Example 1 whenit measured standard 
torque, they were 9 Kg * cm. 

In addition silicone oil which mixes above-mentioned silicon 
dioxide powder did not do clouding and it was a transparent 

{0017} Comparative Example 1 

In treatment step of Working Example 3, preceding 
hydrophobic treatment, pulverizing silicon dioxide powder of 
starting material, after making bulk specific gravity 135 g/1 , 
other than doing hydrophobic treatment under temperature of 
180 deg C, treating in same way as Working Example 3, 
itacquired silicon dioxide powder of specific surface area 
140m 2 /g * bulk specific gravity 150 g/1. 

Adding this powder to silicone oil with same condition, as 
Working Example 1 whenit measured standard torque, they 
were 9 Kg * cm, but silicone oil had done the clouding. 

{0018} Comparative Example 2 

hydrolysis doing silicon tetrachloride in acid hydrogen flame, 
silicon dioxide powder which it acquires (Nippon Aerosil Co. 
Ltd. (DB 69-070-2188 ) supplied: tradename Aerosil200 )you 
inserted 20 Kg and trimethyl ethoxy silane 4 Kg in ball mill of 
the internal volume 400 liter, maintained at 70 deg C, with 60 
rpm 2 hours after turning,200 deg C * 2 hours you kept 
contents in nitrogen stream, volatilization removed unreacted 
matter and by-product 

hydrophobicizing which it acquires specific surface area of 
silicon dioxide powder which is done was 158 m 2 /g ^ bulk 
specific gravity 214 g/1. 

Adding this powder to silicone oil with same condition, as 
Working Example 1 whenit measured standard torque, they 
were 8 Kg * cm, but silicone oil was ffl white. 
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